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Question 1 (10 marks) 
(a) State the Pascal's Law.                                                                                                (Marks: 2) 
(b) State the Kelvin–Planck statement of the second law of thermodynamics.                (Marks: 3) 
(c) With the aid of a diagram, explain the working principles of a hydraulic press.                  




Question 2 (10 marks) 
A piston having a cross-sectional area of 0.07 m
2
 is located in a cylinder containing water as shown in 
Figure 1. An open U-tube manometer is connected to the cylinder as shown. For h1=60 mm and h=100 
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Question 3 (15 marks) 
A homogeneous, 4- ft-wide, 8-ft-long rectangular gate weighing 800 lb is held in place by a 
horizontal flexible cable as shown below figure 2. Water acts against the gate which is hinged at point A. 
Friction in the hinge is negligible. 
(a) Determine the net pressure force acting on the gate                                                             (Marks: 8) 
(b) Find the tension in the cable                                    (Marks: 7) 
 
 
Question 4 (15 marks) 
Figure 3 shows salt-water being forced out of a tank. The distance between the outlet and the base of the 
tank is h=1.0 ft. 
 
 
a. What is the fluid velocity of the water leaving the tube?                        (Marks: 5) 
b. Determine the water pressure in the tubing where the diameter is 4-in?                                  (Marks: 5) 
c. Given the water is at a temperature of 20 °C, determine the value of h that would result in  
    cavitation occurring in the 4-in narrowing of the tube, if the vapour pressure at this   
    temperature is 99045 Pa?                             (Marks: 5) 
Figure 2 
Figure 3 
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Question 5 (10 marks) 
Carbon dioxide in a piston-cylinder device is compressed from 0.30 to 0.10 m
3
. During the process the 
pressure (𝑝) and volume (𝑉) are related by 𝑝 = 𝑎𝑉−2, where 𝑝 = 8.0 kPa. Calculate the work done on 
the carbon dioxide during this process. 
 
 
Question 6 (10 marks) 
A geothermal power plant uses geothermal water extracted at 100 
o
C at a rate of 440 kg/s as its heat 
source. It produces 22.0 MW of net power. If the environmental temperature is 25 
o
C, determine the  
(a) Maximum possible thermal efficiency                    (Marks: 5) 
(b) Actual thermal efficiency                       (Marks: 5) 
 
Question 7 (20 marks) 
Water is pumped from the large tank shown in figure 4a. The head loss is known to be equal to 1.2 
V
2
/2g and the pump head is ℎ𝑝 = 20 − 2000𝑄
2, where ℎ𝑝 is in m and 𝑄 is in m
3
/s.  
a) Determine the flowrate.                                                                                            (Marks: 10) 
b) What is the shaft head, ℎ𝑝?                           (Marks: 3) 
c) What is the specific energy of the pump?          (Marks: 3) 






Figure 4a Figure 4b 
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Question 8 (10 marks) 
A Carnot engine operating on air accepts 50 kJ/kg of heat and rejects 20 kJ/kg. Calculate the high and 
low reservoir temperatures if the maximum specific volume is 10 m
3
/kg and the pressure after the 
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